1. A rapid increase in plasma renin activity occurred in dogs after intravenous administration of parathyroid extract.
. Introduction
Current views on control of renin release from the juxtaglomerular cells of the kidney suggest the operation of a dual mechanism involving stimulation of stretch receptors in the wall of the afferent arteriole and stimulation of the macula densa cells of the distal nephron by changing sodium flux. The nature of the macula densa stimulation and the relative roles of these two components have yet to be elucidated (Share & Claybaugh, 1972) . Recent reports indicate that parathyroid hormone inhibits proximal tubular reabsorption of sodium and this may even be its primary action on proximal tubular epithelium (Goldberg, Agus, Puschett & Senesky, 1972) . There would appear to be compensatory increased distal reabsorption of sodium, whereas phosphate rejected by the proximal tubule under the 
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influence of parathyroid hormone is largely excreted in the urine. In view of the proposed role of sodium in macula densa stimulation, it appeared of interest to assess the effect of parathyroid hormone on renin release in the experimental animal. Preliminary results of these studies have been reported (McCredie, Powell & Rotenberg, 1974) .
Methods
Five mongrel dogs were given 250 USP units of parathyroid extract (Para-Thor-Mone, Lilly) on six occasions by slow intravenous injection. Blood was taken for measurement of plasma renin activity immediately before the injection and after 15 and 30 min. Most studies were performed in the conscious animal. Two dogs were anaesthetized with thiopentone and urine was collected via an indwelling catheter for measurement of urinary sodium, calcium, phosphorus, creatinine and adenosine 3/:5'-cyclic phosphate (cyclic AMP). The response to both parathyroid extract and parathyroid hormone was studied on separate occasions in each of these dogs. In three dogs, plasma renin activity was estimated also after 45 min. Two control dogs were given Lilly diluent solution, which contained glycerine (170 mmolfl) and phenol (20 mmolfl). Four dogs were given an equivalent dose of a more pure preparation of parathyroid hormone (700 units/rug) supplied by Dr T. J. Martin of the Austin Hospital Department of Medicine, Melbourne. This had been prepared from bovine parathyroid glands to the stage of trichloroacetic acid precipitation by the method of Aurbach (1959) . The trichloroacetic acid powder was applied to a column of Sephadex G-I00 
and the protein peak containing the hormone activity was pooled and freeze-dried. This preparation was assayed against Medical Research Council parathyroid hormone bioassay standard by the method of Marcus & Aurbach (1969) . Four dogs were given intravenous porcine calcitonin (supplied by Armour Pharmaceuticals) in a dose of 32 MRC units for puppies and 80 MRC units for adults (see Table 1 ). Plasma renin activity was measured by radioimmunoassay of angiotensin I generated over 3 h at 37°C and at pH 7·4 in the presence of inhibitors of angiotensinases and converting enzyme (Haber, Koerner, Page, Klinman & Purnode, 1969) . Cyclic AMP was measured by the saturation assay method of Brown, Albano, Ekins & Sgherzi (1971) .
Results
The effects of different agents on plasma renin activity are shown in Table 1 . A very significant (P < 0,005) rise in plasma renin activity was found within 15 min of injection. This had fallen but was still considerably greater than control values by 30 min, and by 45 min in three dogs. Diluent solution for the parathyroid extract was without effect on plasma renin activity. No significant change was seen in plasma renin activity at 15 or 30 min in four dogs given the purer preparation of parathyroid hormone, though there was a slight increase in the mean value (P>O·I). A similar increase in urinary cyclic AMP excretion occurred with each preparation, amounts rising from 13 to 22 and from 12 to 35 pmol{mol of creatinine after parathyroid extract, and from 6 to 19 and from 9 to 25 pmol{mol of creatinine respectively in the same two dogs after administration of parathyroid hormone. On the other hand the hormone produced a greater increase in urinary excretion of both sodium and phosphate in these two animals.
No significant change in plasma renin activity was found after calcitonin though a slight rise was seen in two puppies within 15 min of injection. Serum calcium fell markedly in both of these puppies but not in two mature dogs.
Discussion
A rapid increase in plasma renin activity occurred within 15 min of the intravenous injection of parathyroid extract. This was not found after the injection of a more pure preparation of parathyroid hormone and was not seen after administration of the diluent or of calcitonin.
The mechanism of renin release by the extract is unclear. It is tempting to suggest that inhibition of proximal sodium reabsorption by parathormone results in stimulation of macula densa cells by increased distal delivery of sodium (or chloride) in line with Thurau's hypothesis (Thurau, Schnerman, Nagel, Horster & Wohl, 1967) . In that case, however, plasma renin activity should also increase after administration of parathyroid hormone. Moreover, natriuresis was less evident after the extract than after parathyroid hormone. Thus it would appear more likely that renin release occurs as a result of direct stimulation, either of the juxtaglomerular cells or of the macula densa region.
Clearance studies in dog and human have shown that both renal blood flow and glomerular filtration rate tend to increase after administration of parathyroid extract (Widrow & Levinsky, 1962; Hiatt & Thompson, 1957) . On the other hand, purified parathyroid hormone does not affect either renal blood flow or glomerular filtration (Agus, Puschett, Senesky & Goldberg, 1971) , and there would therefore appear to be some vasoactive substance present in the extract which produces these changes.
An increased blood flow per se might be expected to increase stretch on the afferent arteriolar wall and thereby inhibit renin release. However, decreased stretch of the arteriolar wall, resulting from relaxation of afferent arteriolar tone, might result in a stimulus to the release of renin despite increased renal blood flow. This is seen after administration of hydralazine and appears to be a beta-adrenergic effect as it is blocked by propranolol (Pettinger, Campbell & Keeton, 1973) .
The nature of the substance responsible for increasing plasma renin activity must be purely speculative. Calcitonin does not have the same effect. The method of extraction appears to exclude most lipids, including prostaglandins (A. S. Ridolfo, Lilly Laboratories, personal communication). It is apparently not the pure 84 amino acid parathormone but the possibility of its being a peptide fragment of parathyroid hormone needs to be considered. Such a fragment, another parathyroid peptide hormone, or an unrelated product of extraction. could be responsible for the effect. Cyclic AMP does not appear to be involved as comparable rises in urinary cyclic AMP were found with both preparations.
